= -1 9 cal./degree. Much greater restriction seems therefore to apply to the large heteropolar dye molecule within the fibre than to the smaller sulphate ions.
T he tran sitio n effect of p en e tratin g showers B y L. J a n o s s y a n d G. D. 
I n t r o d u c t io n
For the interpretation of penetrating showers it is important to know the details of the transition effect accurately. We have therefore made measurements on the transition effect with a view to checking and improving upon previous results. The effect for lead was measured in some detail, but because of shortage of materials only one point was obtained for aluminium.
T h e e x p e r im e n t a l a r r a n g e m e n t a n d t h e r e s u l t s
The experimental arrangement is illustrated diagrammatically in figures l a , 6. It consists of three counter trays separated by layers of lead 15 cm. in thickness. As the arrangement is very similar to those used by Janossy (1942) and by Janossy & Rochester (1943), a detailed description will not be given. The main difference from the arrangement used by Janossy & Rochester is that the top tray of counters in the present arrangement contains eight counters instead of fifteen. The rate of triple coincidences B x B 2 B3 is much reduced with eight counters, and therefore the rates of casual coincidences and triple knock-on showers are also much reduced without a corresponding decrease in the number of penetrating showers. It was found that the total rate of casual coincidences plus triple knock-on showers amounted to less than 5 % of the sevenfold coincidence rate. Absorbers 46 x 46 cm.2 in area were brought close above tray B, and the rate of sevenfold coincidences as a function of the thickness of the absorber was determined. The area of the absorber was the same as in the previous arrangements.
L. Janossy and G. D. Rochester
Readings for all absorbers, taken over a period extending from December 1942 to November 1943, are given in table 1. They have all been reduced to a standard barometric pressure of 76 cm. by using the barometer coefficient ( -11 *7% per cm. Hg), obtained by Janossy & Rochester (1944) . The results are plotted in figure 2.
The results given in the table or in any of the diagrams have not been corrected for the rate of accidental coincidences or knock-on showers, since in studying the transition effect we are mainly interested in the change of the shower rate and not in the actual rate. The variations in the rate of accidental coincidences plus knock-on showers is estimated to be less than one-third of the actual accidental rate, i.e. less than 2%. where x is the thickness of the absorber in cm. of lead. Thus, disregarding the point x = 1*8 cm. the transition effect can be accounted for in term s of a radiation of about 5 cm. range. This is exactly w hat is expected from the theory of H am ilton. H eitler & Peng (1943) and the theory p u t forw ard by Janossy (1943) . E quation (1) is p lo tted as a broken line in figure 2. I t is seen th a t th e deviation from the do tted line of the point corresponding to 1*8 cm. is equal to th ree tim es th e standard error of this point, and therefore it is possible th a t th e deviation is n o t of statistical origin. The points are represented som ew hat b e tte r by equation (2) which is plo tted as a full line in figure 2:
( -x/4-Two interpretations can be offered for the deviation from th e exponential function represented by (1), provided th e deviation is tak e n to be real: (a) One can assum e th a t only p a rt of th e penetrating showers is produced by prim aries of range 5 cm. lead, th e rest being produced by radiation of range approxim ately 1 cm. of lead. This second radiation m ight well consist of photons, (b) One can assum e th a t some of the penetrating showers are accom panied by cascade showers. Because o f th e ordinary transition effect of cascade showers in lead a p enetrating shower will have a larger chance of discharging the top tra y of counters when it is covered w ith 2 cm . lead th a n in the case of an uncovered tra y . The second in terp retatio n would account b e tte r for the observed deviation.
2.
In figure 3 the experim ental points as observed by Janossy (1942) are p lo tted together w ith th e curve given by (2). The general shape of th e lead tran sitio n curves found by Janossy and by us are very nearly th e same even though th e tw o counter arrangem ents are different. This shows th a t the sam e phenom enon is being observed w ith th e two arrangem ents. The m axim um change in ra te betw een = 0 and T = 10 cm. is for Janossy s arrangem ent (1942) 0-28 c.p.hr., for th e arrangem ent of Janossy & R ochester (1943) 0-25 c.p.hr., a n d fo r th e present arrangem ent 0-26 c.p.hr.
These rates m ust be considered th e same w hen allowance is m ade for norm al fluctuations.
3.
The one reading obtained for aluntinium does not agree with Janossy s value for this particular thickness of aluminium. We have made a careful study of this point for both lead and. aluminium and. have not been able to find a difference between the rates for the two materials. Throughout the whole of this experiment readings were staggered so as to eliminate slow changes in the apparatus, e.g. in the efficiencies of the counters, or seasonal changes in the radiation producing the showers. We conclude, therefore, th a t greater weight must be given to this result than to the former.
It is not known why the results of the two experiments differ, but it is unlikely that the difference can be due to different counter arrangements. Examination of figure 3 will show the previous deduction, that there is a difference between the rates for lead and aluminium, to be based chiefly on the points a and Because of statistical fluctuation the other points might well lie on the curve. The difference found by Janossy might be due to an unusually large fluctuation in the point a.
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